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particle (14) 

bearing an antimicrobial metal coating. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for 
manufacturing the 

tube, involves carrying out acid treatment of the surface of the base 
portion 

of the tube consisting of an elastomer, and forming a film of 
photocatalyst 

layer on the surface of the tube by coating the tube with titanium 
oxide 

particle bearing antimicrobial metal on its surface. 

USE - The tubular medical device is useful as a catheter or an 
endoscope . 

ADVANTAGE - The tubular medical device has excellent resistance to 
biof ilm 

formation, especially bacterial biofilm formation. Peeling of the 
photocatalyst layer does not occur and thus the photocatalyst layer 
is highly 
durable . 

DESCRIPTION OF DRAWING (S) - The figure shows a perspective diagram of 
a tubular 
catheter . 

Catheter with titanium oxide photocatalyst layer 1 
Base portion of the tube 2 
Titanium oxide photocatalyst layer 3 
CHOSEN-DRAWING: Dwg.l, 

TITLE-TERMS: TUBE MEDICAL DEVICE USEFUL CATHETER ENDOSCOPE COMPRISE 
BASE 

PORTION ELASTOMER PHOTOCATALYST LAYER TITANIUM OXIDE 

PARTICLE 

BEARING ANTIMICROBIAL METAL COATING 

DERWENT-CLASS: A96 D22 P34 

CPI-CODES: A12-V03B; D09-A01C; D09-C; 

ENHANCED- POLYMER- INDEXING : 
Polymer Index [1.1] 

018 ; P0000 
Polymer Index [1.2] 

018 ; ND01 ; K9416 ; Q9999 Q8026 Q7987 



1 1/9/2007, EAST Version: 2.0.3.0 



SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers: C2003-126408 
Non-CPI Secondary Accession Numbers: N2003-375686 



1 1/9/2007, EAST Version: 2.0.3.0 



JP ,20 02-33 1 028,A [CLAIMS] Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The medical tubing characterized by forming the photocatalyst layer in the front face of the 
body of a tube which consists of an elastomer of the titanium oxide particle with which the antibacterial 
metal was supported by the front face. 

[Claim 2] The medical tubing of claim 1 with which a photocatalyst layer has many micro cracks, 
[Claim 3] The medical tubing of claims 1 or 2 whose antibacterial metal is silver. 
[Claim 4] The medical tubing of claim 3 which has the silver coverage to a titanium oxide particle in 
0.01 -5% of range. 

[Claim 5] silver Ag 0 with which 50% or more of the supported silver component deposited from - 
becoming medical tubing of claims 3 of 4. 

[Claim 6] The medical tubing according to claim 1 to 5 with which the body of a tube consists of 
silicone rubber. 

[Claim 7] The medical tubing according to claim 1 to 6 which is the living body interpolation close or a 
catheter for detention. 

[Claim 8] The medical tubing according to claim 1 to 6 which is an endoscope. 
[Claim 9] The manufacture approach of a medical tubing characterized by forming the photocatalyst 
layer containing the titanium oxide particle which supported the antibacterial metal on the front face on 
the front face by coating after carrying out acid treatment of the front face of the body of a tube which 
consists of an elastomer. 

[Claim 10] The manufacture approach of the medical tubing of claim 9 of making the photocatalyst 
layer which forms membranes generating many micro cracks. 

[Claim 1 1] The manufacture approach of the medical tubing of claims 9 or 10 of using silver for an 
antibacterial metal. 

[Claim 12] The manufacture approach of the medical tubing of claim 1 1 which deposit silver on the 
front face of a titanium oxide particle, it is made to support, and forms a photocatalyst layer using the 
coating liquid containing this silver support titanium oxide particle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the medical tubing which gave antibacterial 
[ which was excellent by making an antibacterial metal support in this photocatalyst layer ], and its 
manufacture approach while preparing the photocatalyst layer containing titanium oxide about a medical 
tubing and its manufacture approach. 
[0002] 

[Description of the Prior Art] Recently, the photocatalysis of titanium oxide is attracting attention, and 
while a titanium oxide photocatalyst is very effective in disassembly of the various organic substance, 
also when giving antibacterial [, such as antisticking of bacteria or a virus, and sterilization, ], a very 
effective thing is being known. 

[0003] In a medical field, although it is desirable to give antifouling property and antibacterial 
substantially to all equipment and all surrounding objects, especially the various medical tubings (for 
example, the catheter aiming at insertion in the living body or detention and an endoscope) used for a 
direct therapy etc. are asked for antibacterial [ the outstanding antifouling property and antibacterial / 
outstanding ] from viewpoints, such as secondary infection prevention. 

[0004] Therefore, if a titanium oxide photocatalyst layer can be prepared in such a medical tubing and it 
can give antibacterial to it, it will be thought that it is very desirable. However, the medical tubing 
consists of a flexible tube which usually has the flexibility or resiliency of silicone rubber etc., and 
probably because it is difficult to make the film of the titanium oxide photocatalyst which forms the hard 
film of an inorganic substance in the front face of a flexible tube substantially form and fix, in the 
present condition, the proposal which prepared the titanium oxide photocatalyst layer in the medical 
tubing is not yet found. 

[0005] Although a photocatalyst layer mainly consists of a titanium oxide particle, a binder is used in 
order to make a tube fix this particle by coating. Usually, in order to give flexibility to a coating layer, 
the component containing many organic substance is used for a binder. However, in the case of 
photocatalyst coating, in order for a photocatalyst to understand the organic substance an oxidized part, 
it is necessary to use an inorganic substance for a binder. However, like photocatalyst titanium oxide, 
such an inorganic substance is hard and weak. Although the binder of the photocatalyst used is a silica, 
there is a problem that it is hard too and weak. [ most ] 

[0006] Therefore, like an elastomer, the base material which big telescopic motion produces could not 
be followed, but the coating layer which consists of such a hard and weak component had the problem 
of exfoliating in it. 

[0007] On the other hand, apart from the antifouling effectiveness by the above-mentioned 
photocatalyst, and antibacterial effectiveness, the antibacterial effectiveness by antibacterial metals, such 
as silver, is also known. Although an optical exposure is fundamentally needed in order to demonstrate 
the photocatalyst activity by the photocatalyst layer, the antibacterial effectiveness by the antibacterial 
metal can demonstrate the effectiveness even in a dark place. 
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[0008] Then, while making the front face of a titanium oxide photocatalyst layer support an antibacterial 
metal, especially silver, enabling exertion of antibacterial [ by the photocatalyst layer ], and antibacterial 
[ by the supported silver / both ] and raising antibacterial much more by this invention persons 
previously, the medical tubing which can demonstrate antibacterial [ by silver ] at least is proposed even 
in dark places, such as the inside of the body, (application for patent No. 141632 [ 2000 to ]). 
[0009] However, by the proposal of an above place, since he was trying to make the front face of a 
titanium oxide photocatalyst layer support an antibacterial metal, there was a possibility that support of 
sufficient amount might become inadequate [ support reinforcement ] difficultly, and an antibacterial 
metal layer might fall out. Moreover, it was also difficult to control the amount of support. 
[0010] 

[Problem(s) to be Solved by the Invention] Then, the technical problem of this invention is to offer the 
medical tubing which easy-ized control of the amount of support, and made it possible in addition to the 
operation effectiveness by the titanium oxide photocatalyst layer to be stabilized and to demonstrate the 
operation effectiveness by antibacterial metal support to the maximum extent, and its manufacture 
approach while it makes an antibacterial metal support in a photocatalyst layer and makes support 
reinforcement high enough possible. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the medical 
tubing concerning this invention is characterized by forming the photocatalyst layer in the front face of 
the body of a tube which consists of an elastomer of the titanium oxide particle with which the 
antibacterial metal was supported by the front face. 

[0012] In this medical tubing, it is desirable that a photocatalyst layer has many micro cracks, by 
introducing many micro cracks into the photocatalyst layer containing titanium oxide, stress relaxation 
should do by the micro crack also in the case of telescopic motion of the elastomer which is a base 
material -- the adhesion of an elastomer front face and a photocatalyst layer „**********„ there can 
be nothings. That is, although it is generally thought that a membranous crack causes exfoliation, when 
this invention persons perform hard coating, since it is wide opened in a crack part, the stress concerning 
a thin film with which it is in the condition which maintained the adhesion of an interface with a base 
material, and the thin film was divided finely finds out that adhesion is maintainable on the contrary. 
Therefore, as for the above-mentioned micro crack, it is desirable that it is detailed to extent which can 
fully open stress. Moreover, since an interface will be destroyed in case a crack runs if too thick [ in this 
case, if thickness is too thin, a crack cannot enter easily, and ], it is desirable to dedicate thickness to the 
suitable range. The optimum value of thickness is in the range of lOnm or more and 10 micrometers or 
less. 

[0013] Silver is used as an antibacterial metal in this invention. Such an antibacterial metal demonstrates 
antibacterial [ excellent in the dark place ]. This antibacterial metal is supported with this invention by 
the front face of each titanium oxide particle rather than is prepared only in the front face of a titanium 
oxide photocatalyst layer, and a photocatalyst layer is formed of that antibacterial metal support titanium 
oxide particle. Therefore, an antibacterial metal will be supported in a photocatalyst layer, after 
homogeneity has distributed in a photocatalyst layer. 

[0014] When an antibacterial metal is silver, it is desirable that it is in 0.01 - 5% of range as silver 
coverage to a titanium oxide particle. At less than 0.01%, if the effectiveness according [ coverage ] to 
silver support is scarce and exceeds 5%, while support by coating etc. will become difficult, a possibility 
of barring suitable condensation of a titanium oxide particle in the case of photocatalyst layer membrane 
formation arises. It is desirable to consist of silver (for it to be displayed as [Ag0 M .) with which those 
50% or more deposited as this silver component supported. If it remains in a large quantity with the 
gestalt of complex ion, without making it deposit, while control of the amount of support will become 
difficult, the antibacterial effectiveness by the supported silver is not fully demonstrated. 
[0015] The manufacture approach of the medical tubing concerning this invention consists of an 
approach characterized by forming the photocatalyst layer containing the titanium oxide particle which 
supported the antibacterial metal on the front face on the front face by coating, after carrying out acid 
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treatment of the front face of the body of a tube which consists of an elastomer. 

[0016] In this approach, it is desirable to make the photocatalyst layer which forms membranes generate 
many micro cracks. Moreover, as an antibacterial metal, silver can be used, for example. For example, 
silver can be deposited on the front face of a titanium oxide particle, it can be made to be able to 
support, and a photocatalyst layer can be formed using the coating liquid containing this silver support 
titanium oxide particle. 

[0017] Typically, the medical tubing concerning this invention and its manufacture approach can be 
applied to various kinds of catheters aiming at detention, and all kinds with desirable although it is 
applicable to an endoscope giving not only this but antibacterial of medical tubing, when inserting in the 
living body. 

[0018] In the medical tubing concerning above this inventions, and its manufacture approach, a 
photocatalyst layer is formed in the front face of the body of a tube which consists of an elastomer and 
has flexibility of the titanium oxide particle with which the antibacterial metal was supported by each 
particle front face, and fundamentally, to the formed photocatalyst layer, an antibacterial metal is 
supported in a photocatalyst layer, after homogeneity has distributed. Therefore, the antibacterial 
effectiveness by the antibacterial metal made to support is demonstrated very good, and the antibacterial 
effectiveness excellent also in the dark place is acquired. Since the photocatalyst activity by the titanium 
oxide particle can also be demonstrated to coincidence, the desirable medical tubing which can both be 
demonstrated in the desirable condition will be realized in both the antifouling effectiveness by 
photocatalyst activity, antibacterial effectiveness, and the antibacterial effectiveness by the antibacterial 
metal. 
[0019] 

[Embodiment of the Invention] Below, the gestalt of desirable operation of this invention is explained, 
referring to a drawing. 

[0020] Drawin g 1 shows the partial perspective view of the medical tubing which takes like 1 operative 
condition as for this invention, and shows the case where this invention is applied to a catheter. In 
drawing 1 , 1 shows the catheter as a medical tubing and a catheter 1 consists of a body 2 of a tube 
which consists of an elastomer, and a titanium oxide photocatalyst layer 3 formed by the front face. In 
this embodiment, the titanium oxide photocatalyst layer 3 is formed on inside-and-outside both sides of 
the body 2 of a tube (layers 3a and 3b). Like the after-mentioned, the silver as an antibacterial metal is 
supported by each titanium oxide which constitutes this titanium oxide photocatalyst layer 3, and where 
the titanium oxide photocatalyst layer 3 is formed, silver is supported, after homogeneity has distributed 
in the photocatalyst layer 3. 

[0021] The above-mentioned catheter 1 is manufactured as follows, for example. First, the body 2 of a 
tube, and after washing especially the front face and drying, acid treatment of the front face is carried 
out. Especially the acid used for acid treatment is not limited, for example, a sulfuric acid can be used 
for it. Processing performs the body 2 of a tube in the acid prepared by predetermined concentration by 
carrying out predetermined time immersion. After performing acid treatment, a titanium oxide 
photocatalyst layer is formed at least to one side of the field made into the object of the body 2 of a tube, 
i.e., an inside-and-outside side, by coating, and it is made to fix. For example using cold cure two-layer 
type sol liquid, first, it dries and coating of this titanium oxide photocatalyst layer can form a glue line 
more firmly [ coating and the direction ] coating a titanium oxide photocatalyst layer on it, although it is 
also possible to carry out to the front face on which acid treatment of the body 2 of a tube was carried 
out directly. Thus, also when carrying out sequential coating of a glue line and the titanium oxide 
photocatalyst layer, the finished layer is formed as an one titanium oxide photocatalyst layer 3. 
[0022] As the coating approach, although it can also be based on the approach of a spray etc., in order to 
form a uniform thin titanium oxide photocatalyst layer, it is desirable to adopt a DIP coating method. 
For example, as shown in drawin g 2 , the DIP liquid 5 which should be carried out coating is held in a 
container 4, and the body 2 of a tube by which carried out predetermined time immersion of the body 2 
of a tube after acid treatment, and coating was carried out to after an appropriate time into DIP liquid 5 
is pulled up at the rate of predetermined by controlling the rotational speed of a motor 6. Since the 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



11/13/2007 



JP,.2002-331028,A [DETAILED DESCRIPTION] 



Page 4 of 6 



temperature of the DIP liquid 5 in coating, immersion time amount, a raising rate, the drying 
temperature after raising, and the drying time become the important factor which determines the 
membrane formation condition of a titanium oxide photocatalyst layer, according to the quality of the 
material of the body 2 of a tube, or the specification of DIP liquid 5, various trials determine the optimal 
conditions. 

[0023] The DIP liquid 5 for the above-mentioned coating is prepared as shown in drawin g 3 . The 
coating 7 which forms a photocatalyst layer, i.e., the coating containing a titanium oxide particle, is paid 
to a container 8, and using the suitable means of cartridge paper 9 grade, the specified quantity, in 
addition complex ion are mixed, and a silver nitrate is mixed with a stirring rod 10. Ag-Ti02 with which 
the predetermined time exposure of the predetermined ultraviolet radiation (UV light) 12 was carried 
out, silver was deposited, and silver was supported by the front face of each titanium oxide particle 
while stirring further the photocatalyst layer coating 7 which mixed this complex ion with the magnetic 
stirrer 1 1 A photocatalyst layer coating is obtained. Obtained Ag-Ti02 Using a photocatalyst layer 
coating as said DIP liquid 5, the front face of said body 2 for catheters of a tube made of silicone rubber 
can be coated, and the photocatalyst layer concerning this invention can be formed by forming 
membranes. 

[0024] Thus, a titanium oxide photocatalyst layer as shown in drawing 4 is formed by coating the front 
face of each particle using the coating containing the titanium oxide particle which made the 
antibacterial metal (silver) support beforehand. As shown in drawing 4 , the photocatalyst layer 16 is 
formed in the front face of a base material 13 (body of a tube) by the titanium oxide particle 14 which 
the antibacterial metal (silver) 15 was beforehand supported by each of the titanium oxide particles 14, 
and supported the antibacterial metal 15. The photocatalyst layer 16 is formed in the organization in 
which the antibacterial metal 15 was distributed by homogeneity to the interior, and the antibacterial 
metal 15 is more firmly made into the condition of having supported and fixed. And many micro cracks 
17 are formed in this photocatalyst layer 16. Thus, if the antibacterial metal 15 is supported by 
homogeneity in the photocatalyst layer 16, while support reinforcement will improve, it becomes easy, 
and control of the amount of support can also be accurate and can support the antibacterial metal 1 5 of 
the amount of requests. Moreover, by forming many micro cracks 17, in the state of the firm adhesion 
which exfoliation does not produce, it becomes possible to form the predetermined photocatalyst layer 
16, and it becomes possible also to the flexible base material 13 (body of a tube) to show high endurance 
also in repeat use. 

[0025] The front face of each titanium oxide particle 14 can be made to support an antibacterial metal, 
especially silver by the approach as shown in dra wing 3 as silver (AgO) with which ion ********( ec j) 
not but deposited. About such a metal support titanium oxide particle, the paper which made copper and 
platinum support for example is announced, and it is known that photocatalyst activity can be improved. 
Therefore, also as for the silver supported by the front face of the above-mentioned titanium oxide 
particle 14 in this invention, it is desirable that it is silver which deposited as much as possible, for 
example, it is desirable to consist of silver (AgO) with which 50% or more of the supported silver 
component deposited, moreover, the great portion of silver supported - AgO it is - ** « it is thought 
that antibacterial improves. It is AgO altogether substantially, without hardly leaving complex ion. In 
order to carry out, the method of depositing silver by ultraviolet radiation exposure, as shown in drawing 
3 is effective. Moreover, it is also possible to deposit silver by ultraviolet radiation exposure after 
membrane formation. For example, it is effective to perform an about [ 10 day room ] ultraviolet 
radiation exposure to coating liquid, and to carry out an ultraviolet radiation exposure also to coating 
further for about 3 hours. 

[0026] When making each titanium oxide particle support silver as mentioned above, as for the silver 
coverage to a titanium oxide particle, it is desirable that it is in 0.01 - 5% of range. At less than 0.01%, 
the effectiveness of silver support is scarce. Moreover, if its attention is paid only to the antibacterial 
effectiveness by silver, silver coverage is so good that it is high, but in order not to spoil the particle 
agglutination for the photocatalyst activity by the titanium oxide particle, or the photocatalyst 
stratification, too high coverage is not desirable. Although the desired photocatalyst layer has been 
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formed with the coating solution of 1% of coverage as a result of silver coverage's performing the trial 
to which a titanium oxide photocatalyst layer is formed on a substrate (a silicone plate and glass plate) 
using 1% and 10% of coating solution, it could not coat with the coating solution of 10% of coverage, 
and did not succeed in membrane formation. Since the mass per one particle having increased and 
coefficient of viscosity's having fallen and a titanium oxide particle have been covered with a lot of 
silver by a lot of silver on the titanium oxide particle in a coating solution having deposited as this 
reason, it is possible that the cohesive force between the molecules of titanium oxide particles has been 
checked. Therefore, as for the upper limit of silver coverage, considering as about 5% is desirable. 
[0027] In addition, in the above, silver coverage is calculated as follows. That is, the cross section and 
mass per globular form silver granule child 1 particle are calculated, using the metallic-bond radius in a 
silver granule child as 1 .44A. On the other hand, it asks from the size (path) of the titanium oxide 
particle which used the surface area and mass per titanium oxide particle 1 particle. The silver granule 
child assumed that it was covered with a mono-layer (monolayer), asked for the silver granule child 
number when all the front faces of titanium oxide particle 1 particle are covered by the silver granule 
child, and made that case 100% of coverage. It asks for the rate of a silver granule child's mass to the 
mass of the titanium oxide particle in the case of 100% of this coverage. If the rate to the amount of 
titanium oxide of the amount of the silver actually used for covering is known, actual coverage will be 
easily calculated from the rate in the case of the 100% of the above-mentioned coverage. 
[0028] 

[Example] It explains that it can demonstrate antibacterial [ which was excellent also in the dark place 
the operation by this invention, effectiveness, that the photocatalyst activity by the titanium oxide 
particle even if it forms a photocatalyst layer especially using a silver support titanium oxide particle is 
hardly checked, and by forming a photocatalyst layer using a silver support titanium oxide particle ] by 
explaining this invention more concretely below and combining it with it based on an example. 
[0029] First, it examined about the effect on the photocatalyst activity by the titanium oxide particle at 
the time of using a silver support titanium oxide particle. Like the above-mentioned, the silver nitrate 
was used and the photocatalyst layer was formed on the silicone plate using the coating liquid 
containing the titanium oxide particle which made the silver which UV irradiation was used [ silver ] 
together and deposited it support with 1% of coverage. On the other hand, silver was not made to 
support but the photocatalyst layer was similarly formed on the silicone plate only with titanium oxide. 
After immersing both the silicone plate into the 1 .OmM methylene-blue water solution for 1 hour, 
respectively and making coloring matter stick to a front face, photocatalyst activity was evaluated using 
the photocatalyst evaluation checker. A result is shown in drawin g 5 . 

[0030] Although the small fall of the photocatalyst activity of the photocatalyst layer formed using the 
silver support titanium oxide particle was carried out very much than the photocatalyst activity of the 
photocatalyst layer formed only with titanium oxide as shown in drawin g 5 , the engine performance 
hardly changed but it has checked that photocatalyst activity high enough could be demonstrated also in 
the photocatalyst layer which supported silver inside. Therefore, even when silver is supported in a 
photocatalyst layer, it turns out that the photocatalyst activity by the titanium oxide particle itself can be 
demonstrated good, and the outstanding antifouling effectiveness by the titanium oxide particle itself 
and antibacterial effectiveness can be expected. 

[0031] The following trials were performed in order to check that it can demonstrate antibacterial 
[ which was excellent also in the dark place by using a silver support titanium oxide particle and next 
forming a photocatalyst layer ]. the inside of 200ml (NDC-100C, Nippon Soda Co., Ltd. make) of 
coatings which form a photocatalyst layer — 0.2g of silver nitrates — in addition, 0.6% of the weight of 
complex ion was mixed. It is 2 lmW/cm, stirring the photocatalyst layer coating which mixed this 
complex ion with a magnetic stirrer. Ag-Ti02 with which ultraviolet radiation was irradiated for five 
days, silver was deposited, and silver was supported by each titanium oxide particle The photocatalyst 
layer coating was obtained. Obtained Ag-Ti02 A photocatalyst layer coating is used and it is Ag-Ti02 
on a glass substrate first. When the sample of a photocatalyst layer was formed and the color of the 
sample was inspected on the glass substrate, light yellow was presented and it was like [ which cannot 
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check a silver color ]. That is, silver is thinly supported by the titanium oxide particle at homogeneity, 
and the coating layer of the appearance near transparence was obtained. Then, it is above-mentioned Ag- 
Ti02 to silicone rubber by the same actuation as coating of a glue line. The photocatalyst layer coating 
was coated and the photocatalyst layer was formed. 

[0032] This Ag-Ti02 It examined about the sample which formed the photocatalyst layer, and the 
sample which is not making silver completely support. It was given at 150microl spot using the 
suspension of an Escherichia coli stock (E. coli, IF03301), in the trial, in order to see antibacterial [ by 
the silver currently supported ], all were examined in the dark place, and the sterilization rate (survival 
rate) was measured to it. A result is shown in drawin g 6 . Although antibacterial effectiveness was not 
able to be substantially demonstrated in the photocatalyst layer which is not making silver support in a 
dark place without light as shown in drawin g 6 , in the thing which made homogeneity support silver in 
a photocatalyst layer by the above photocatalyst layer membrane formation approaches, it has checked 
that the front face of silicone rubber discovered high antimicrobial activity even in a dark place. 
[0033] In addition, although the above explanation mainly followed the catheter, not only the catheter 
aiming at insertion in the living body or detention but an endoscope etc. has the body of a tube which 
consists of an elastomer, and can apply this invention to all the medical tubings with which antibacterial 
is searched for. 
[0034] 

[Effect of the Invention] Since a photocatalyst layer is formed in a front face by the titanium oxide 
particle with which the antibacterial metal was supported and it was made to make antibacterial metals, 
such as silver, support in a photocatalyst layer as explained above according to the medical tubing 
concerning this invention, and its manufacture approach While high support reinforcement is obtained, 
control of the amount of support becomes easy. It becomes possible especially to be both able to 
demonstrate both the antibacterial effectiveness by own photocatalyst activity of a titanium oxide 
particle, and the antibacterial effectiveness by the antibacterial metal good, and to demonstrate the 
antibacterial effectiveness by the antibacterial metal good even in a dark place. 
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